Abstract
the NW Pacific. Our records reveal a sequence of centennial productivity/climate variability from 20 104 ka to 8 ka. An age model of core 41-2 was constructed using accelerator mass spectrometry (AMS) core 41-2, we also analyzed paramagnetic magnetization and chlorin content in core 12KL (53°59′ N,
118
162°23′ E), which has been dated well by Max et al. (2012 Max et al. ( , 2014 . The sediment magnetic properties were measured at 2.2 cm resolution in cores 41-2 and 12KL.
176
MS of these samples was measured by an AGICO MFK1-FA device. The characteristic of remanent 177 magnetization (ChRM) of the samples was measured in the same way by studying the stability of generated using an AGICO AMU-1A device and measured using the JR-5A rock-generator. The RPI
184
of the studied core was determined by the normalization of the ChRM after demagnetization at 20 185 mT by ARM (ChRM/ARM) (Tauxe, 1993 However, the grain size of the 41-2 core is rather fine and the surface has been processed to be as flat 208 as possible to minimize any effects from changing physical properties or roughness during the 209 scanning.
210
In this study, attention was paid to the XRF scanning results for estimating the productivity 211 proxies such as Ba-bio, Br-bio and Si-bio contents in our sediment core. The content of Ba-bio was 212 estimated by the subtraction of its terrigenous component from the total Ba concentration in sediment
213
(Ba-tot). The terrigenous component was, in turn, calculated from empirical regional (Ba/Al)ter ratios 214 in the sediment core with the lowest Ba-tot contents multiplied on relative Al content:
215
Ba-bio = Ba-tot -(Ba/Al)ter*Al (Goldberg et al., 2005) .
216
The contents of Br-bio and Si-bio were calculated in the same way. 
Results

218
Productivity events 219
Down-core variability of all productivity proxies (color b*and contents of TOC, chlorin,
220
CaCO3, Ba-bio, Si-bio, and Br-bio) in core 41-2 is presented in Fig. 2 (Fig. 2) .
247
Each productivity proxy has its own specific limitations and peculiarities in response to the to evaluate the discrepancy among proxies. In addition, the combination of proxies provides a more 267 reliable way for evaluating the productivity changes.
268
For the statistical assessment of the centennial productivity variability, a stack of productivity 269 proxies is calculated. It is an average of the normalized data of each proxy with equal weight (Fig.   270 2). Data from the productivity stack were detrended by subtracting long-term periodicity that allow 271 us to determine the sequence of centennial productivity events with higher productivity throughout 272 the studied core and events with lower productivity during the EH based on the seven productivity 273 proxies measured (Fig. 2) . The calculated productivity stack has high negative correlation with PM 
284
It is noted that a low productivity event at ~9.1 ka (Table 1) 
Age model
289
The RPI, productivity stack and PM of core 41-2 were compared with the RPI, several 290 productivity proxies, and PM records of nearby core 12KL ( age model of core 41-2 was constructed using all available AMS 14 C data, with additional age control used in this study assumes a synchronous pattern of productivity, RPI and PM variability in the NW of productivity proxies with increased productivity events, RPI of Earth's magnetic field, and PM 300 identified in cores 41-2 and 12KL have to be closely matched in both cores over the last glaciation-
301
B/A warming to the EH (Fig. 3) color b* minimum in core 41-2 at a depth of 348 cm (Fig. 3) . All correlated AMS 14 C data points are 308 also well-matched with the measured RPI curves of both cores (Fig. 3) . Our four AMS 14 C data are 309 fairly close to the projected 14 C data from core 12KL (Table 3 ) with age differences within ±0.1 ka,
310
confirming the validity of these key point projections. Here the use of 14 C data of core 12KL is 311 preferred, because this core has a higher sedimentation rate, and planktic foraminifera for these 312 measurements were picked-up from intervals with higher Ca peaks, aiming to reduce the effect of 313 bioturbation on the precision of age model.
314
A close temporal correlation of these NW Pacific increased productivity events with sub- beyond the projected AMS 14 C data ( Fig. 3 ; Table 3 ).
321
The sequence of centennial events of increased productivity seems to have occurred in phase 322 with decreasing of PM in both cores (Fig. 3) , indicating a weakening of eolian dust transportation by was influenced by sea ice during the LGM-HE1 (Fig. 4) . We propose that the enhancement of SH, Pacific productivity events.
447
We suggest that, in addition to the eight centennial productivity/environmental events during CsI-GS2.1-11, CsI-GS2.1-10, and CsI-GS2.1-9) (Fig. 5) .
452
During the B/A warming and resumption of the AMOC, four sub-interstadials (CsI-GI1-a to 
510
Cross correlation of these records using moving windows at 2000 years shows more significant 511 synchronization (from -0.6 to -0.9) from 15.8 ka up to 10.8 ka confirming strong atmospheric 512 teleconnections between the NW Pacific and the N Atlantic during this period (Fig. 6 ). Cross LGM-HE 1-B/A.
529
Remarkable similarity of the sequence of productivity events recorded in the NW Pacific with 530 the EASM sub-interstadials during the LGM-HE1 implies that SH is a strong driver. The comparison between our stacked productivity with the δ 18 O of the EPICA, NGRIP and EASM suggest that another 532 mechanism associated with the temperature gradient in the Southern Hemisphere ("push effect") may 533 relate to the EASM sub-interstadials and subsequent variability in productivity events in the NW
534
Pacific on centennial time scales during the LGM-HE1.
535
During the B/A warming and resumption of the AMOC, synchronicity between the 536 productivity events, EASM sub-interstadials, and the δ 18 O and dust records in the NGRIP is consistent 537 with enhancement of the "pull effect" on the monsoon's intensity, which implies a dominant control 538 of atmospheric processes on the productivity and climate of the NW Pacific.
539
During the EH, the high resolution records of an alternation of productivity events with lower pronounced but seems to be marked as well. 
